Therapeutic advances in myeloproliferative neoplasms: the role of new-small molecule inhibitors.
The discovery that a somatic point mutation (JAK2V617F) in the Janus kinase 2 (JAK2) is highly prevalent in patients with myeloproliferative neoplasms (MPNs) has been a crucial breakthrough in our understanding of the underlying molecular mechanisms of these diseases. Therefore, preclinical and clinical research in recent years has focused intensely on the development of new therapies targeted to JAK2. These efforts culminated in recent approval of ruxolitinib as the first official therapy for patients with intermediate- or high-risk myelofibrosis (MF). Therapy with JAK2 inhibitors substantially improves quality of life and reduces organomegaly in MF with or without JAKV617F mutation. Recent results suggest that patients with advanced MF may live longer when receiving therapy with ruxolitinib. However, JAK2 inhibitors do not eliminate the disease and new medications are needed to expand on the benefits seen with JAK2 inhibitors. Although many agents are still in the early stages of development, the wealth of publications and presentations has continued to support our growing understanding of the pathophysiology of MF as well as the potential short- and long-term outcomes of these new and diverse approaches to treatment. Focus of ongoing efforts is particularly on the improvements in anemia and fibrosis, as well as on rational combination trials of JAK2 inhibitors and other potentially active agents. Therapeutic potential and limitations of JAK2 inhibitors and other novel medications in clinical studies are reviewed.